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<<3akoloMiprrocri aarrueroro tloplrytauHr 3D B[po6iB b nori,rarrugy ra ronnolnrio aa fioro

ocrIoBb),

npercraBner{ysa3,{o6yrrrHay(oBorocryregr(aHrr,trararexr{ivuranayr:acueuia,'rluicrro05.03.06

- <3uaproranrr ra cnopiaueni npoqecrz i rexsolorii>

IrrceprarliiHa po6ora Mactovox O.II. uae rpa4r.ruiiiny crpyrrypy i cKnala€rbc, 3 aHorauii, Bcryfly,

n'err po:.uinir, nucnorr<ir, cnrc{y Brr{opncraurx Axepen, Irro BKlrcirae 179 uafiveu1.oans. ra 4

.qoAarkiB. O6crr ocnoBnoro rercry ,qrcepraqii c(ra,uae 149 cropiuox, qo sx[rocae 19 ralfi:ctrh ra 74

pnc,.Hr(u.

AKryar6HicrL oopasoi TeMx Anceprauii, Texui.rEr.ri i rexronoriqHri pororrox o pi:uax

cQepax gi-rnrnocri troAunn .qr.rKTye HoBi BltMorn ,qo npoueciB BltroroB,[enrrr ,uerarefi (Bupo6iB,

3aroroBo(), cepe,4 rkr,rx oluierc : rai6i:'6ur amyairbHrjx e norpe6a o $opuyranni alpo6ir

6e:nocepenur,o ua ocuosi ii erekrpouuux rpnenlaipr.l-rx moae,rei. 6et:acrocyeaxrut npoMtxqux erafllB

po:po6n-r rexaoaoriuur-d npoqecis', Epoe(TyBaHHJr i BuroroBreHu octacrxa. B aanufi vac napiueuua

TaKoro 3aBlarflrr locffalorE 3a AoloMororo aAu.rqBEr c[oco6iB B[po6H!q'rBa, a caMe 3D,upFy, IIpr{

rKoMy cyr6 npoqecy Qopuyraru upo6ia paan(:rn6uo si.{pi:srerrcq ri4 rpaauuifiuux METo.[iB -
pi3aEru. nnrrr, o6po6(]-r rncKoM rorqo, ocrillru :iaaana Sopna 3D lrole"ri )TBoproerLcr [rn4xoM

flocni.qoBEoro rroruapoBoro .4o.[aEauHjt lrarepialy 4o vai6lrutoro oapo6y 6e: Heo6KiAHocri

Blrl(oplicraHHt AolaTr{oBrtx rexEotoriqHltx onepaqift, rqo no:urnolro BrIlIiBa€ Ha 3aorqaAxeHHt qacoB}rx

i Qinancorux BrclaAerb trpn oapo6ruqroi. Tolry npegcraalera .qo :axlrcry 4ucepraqifina po6om, ulo

nptcBrqeHa BcraHoBaeunro saxorouiplrocreii rnruoy npo[ecy 3D 4pyry na crpycrypy ra BnacrxBocri

3D eupo6io ra po:po6ui Blrpargrx ruarepianir (Qi.rraueurin) ,{Ju ar[rrBlroro Qopuymnru nrpo6ir:

QylftuioHa"rbrfl]vr Bjrac rlrBocrrMl.i. Ma( rK HayKoBy. TaK i nparrrrry ruaruuicrL. a ii ak-Tya,lhHicrb He

BrrKrrKa€ cla(HiBiB.

IIpo arrya,rluicr rellr-r po6ou cBi.[qrirr, Takox ii 3B'r3o( 3 reua*u llyngaueura,rluux ra

np[Krra,{Errx Aocr]uxeHb, trlo B[r(oHaHi B lHcrtjr]"ri enenpo3BaproBaHE iru. €.O. Ilarosa HAH

Vrpairr, rri e qacryHoro ,uocrri/IxeH6 B paMftax Aepx6roAxerTi[x reM, a rar(ox npoerry aepxaBfioi

remrura <Po:po6ra Harior(oMno3rrnux noriMeprrx 6iolrarepia.rin : erlerrr-raroro fiporxBipycHoro ra

aurrvitpo6noo riero i rexuonodi 3D Apyrry Bupo6iB 3 Hrx) r(our(ypcloi nporparvru <Hayra a,r.r

6e:nerr norrurl ra cycnimcrna> HauioHanbsoro rbouAy ,uocli,qxesr Vrpai'nu, llixnapo4roro

6inarepa,rrnoro nor6chko-ykpai'rlcb(oro npoerry <Welding of biopolymen and investigation of

biodegradation of their welded joints>) . ((3BaproBauur 6iono,'rivepie ra 6iolerpagauie hx 3Bapnux

3'€AEaH!>) cni,'rluoi nporpaw uixuapo,qnoro cninpo6irH qrea nAH-HAH yKpaiEu ra,aialrnocri

MixHapolEoi [on6cbKo-J[<paiHcBkoi sa]'r<oBo-4oc.nigroi aa6oparopii ADPOLCOM.



y Bcryni o6rpyHToBaHo arry,lrrrnicrt reMr ,{nceprarlii, c$opMynooBaui Mera i ocHoBHi

3aB.qaHHr aocnirxer$, Br-r:sa'leHi HayKoBa HoBl4lHa i npar<rn,rae 3llaqeulrr orpuMar lx pe3yn6TariB,

HaBe,qeni BiroMocri npo ix arpo6auirc, ai4:uaveuni oco6lrcrrdl BHecoK aBTopa ra npe,acraBneHui

nepeaix rry6rirauiii :Io6yoava :a reuoro guceprauiiiaoi po6orrl.

y lrepllloMy por4i.ni :1o6yna'rev npoanali:ooano rireparypri laui utolo knacr+irca[ii

Texronoaii 3D .{pyKy no.nilreputuu MarepianaMk. po3rnrH}rro Marepi€rr}t, axi uoxqar 6)rlr
BrrkopucraHi lrpr a-{ETxBHoMy +opM}tsaEsi eupo6ia i flpoBe,ueHa oqiura ualounx po6ir no

AocniaxenHro BnrlrBy aa a:racuaocri pi:lrux cnoco6it crtopeHn r Bt rparHrlx MarepiariB rrr 3D ,qpyr(y

Ta ix c(na,qiB. 3 ypaxyBanmM Bl.tMor Ao 3D Eupo6iB, oclloBHrjx nepeoar i ueloririo icuyovtx

rexrroiroriii 3D.{pyr.? noniMepEnau uarepialalrv, Maooqox O.II. o6rpyrrorano o6pana l,lafi6inrnJ

norryrrpFy B cBiTi Texnonorir FDM nrr AooriANeur.u uracnlrocrefi aaarrrouo cipopuoBasrx 3pa3r(iB B

:aaexuocri ria yrroo i napauerpir ix etroronleuul ra qiero rexHonori€F. Bxrparrrrnr varepia,rolt npr

ur,ouy i uarepiar lrarpaqi gra pospo6rlr noniuepnux rouno:ario 6yo o6panai 6iono:riuep noainarru.q,

qrrri e exouoMisuo AocrynguM, e(ororiquo 6e:ne'inrr.( ra 6iocyuicnnn noliuep, uo eolorie

Blrcol<r-rMlt e(crlJryaraqiinulc-r xapamepuctttaur.r ra .rexgo:totirlHllMu noKa3rlr(aM{.

3a pe3yn6TaraMu Ilpou"r"noao ur-iry uurop c+opMyBana Mery ra Bu]Haqr4rla 3aBIaHsr po6or[.
y po lai,ri 2 rageaeiri ocHoBHi B,'lacrrBocri lrarepiaait a,rr noc.nilxeHr. rexni,.tHi

xapaRTepr-rcrrr(E 3D nptnrrepa ra pexliMu aA[Tr.tBForo Qopuleauna 3pa3rdB. MeroAlirol fii.{roroBlu

MiKpokoMno3HTiB Ta EaHor(oMno3rriB, Qiaauenrir g nlrx ra 3D oupo6ir, a raKox rraBereHo olrltc

MeroaiB roc. rxenb ra [pL raAiB! rqo 3acrocoryealtcl o po6ori.

Teopeuvui 4ocligxenul repuouexariuulrx npoueciB B [oniMepuux Brrpo6ax npa ix
aarrrriBlroMy Qopr"ryranni BIit{oEaIIo i3 3acrocyBauHtM MareMar[qnoro MoaenroBauni MeroroM

ckiHqeHHrix ereMer{'riB. Arr fpoBe,qeEnr po:pa4rria B!3Haqeqo reo6xfuui ren,rorfian.Iri ra

TepMoMexaHiqHi enactagocti noniaarrtly. Takox ontcaHo MeroII-II(l-i (oMn'rorepHofo Mo.qerloBaErul

(:a .{onovororo po3po6neHoro cneqialuoro flporpaMHoro 3a6e3[eqeEur) crpy(Typri (oMrro3lrrrrnx

noaivepnnx varepiaria Arr BrBEaqeHHr elfercrrnnoro npocropoBoro polfloliry qacrriHor(

HanoBHroBaqa B floriraK'rxlHiii Marpnqi B 3alexuocri oiA iioro oMicry Ta po3MipiB.

y po3lini 3 naBeAeEi pe3yalraru uateuaruqEoro MoAertoBaHrl'l rerlroBt]x noriB Ta sanpyxeHo-

lerlopuoranoro crany no,'riuepy nplr 3D apyui, axi nigreeplNeui excrreprMeHTaJ'rbr{o ltr.,urxoM

6e:romarrnoi peecrpauii rentueparypr 3 Br.rKoprrcrar{HrM Terr:roairopa y Bxpo6ax npr ix a1rrlrBaoMy

QoprryBaHHi:a rexso.noriero FDM 3D.qpyry. BcraHoBneEo, ulo,qo ocHoBHrx napaMerpiB npouecy

FDM 3D gpyry, rKi BIIjrIrBarorE na aricrr riuqeaux Bxpo6iB, Ea,rexaTr, reunepaqpa @i,'Ibepu

el(cTpyAepa, nucom urapir, qo HarrocrTEcr, rnBuAKicTb pjrry .{pfryroqoi ro.rroB(ri rpr 4opM}BnEi
Bxpo6y ra Kinr,ricrE orpo6ir, rqo rlopuyrorrca sa oAan ulrxl 3D Apyrry. Ekcnep{MeHTarEEuM uurJrxoM

BrBqeHo DnJrrB r(oxHoro : qzx napar,aerpir,FDM 3D Apyrry Ha rricrr r<inqeorx rupo6ig i AoseAerio. Lqo

BK,BaHi rrapaMerpn cyfieBrlM tu*toM BrlruBarorr, rra crpyrTypy ra $i:rlro-nexauirui saacfligocri



(iHueBrx Brpo6iB, a BapiroBaEE ix 3EaqeHHrMg Ao3Borrre HaflpaBrreHo peryJrrcBartr ra crBoproBarx

Br-rpo6n b 3a3lanedA6 3aIaIIl'Mrd BracTr.rBocTrMn.

Ha ocuoBi rlpoBe.{eunx ,[ociriJlxeH6 j scranoe,teultx 3aroHoMipHocrefi 3.{o6yBa.1eM 6ynlr

po:po6neui Texnolroriqui peroueH.qaqii rro aarirr,rBHoMy $opuynarnro aupo6ia. npu rxax

3a6e3reqy€Tbcr MoxrrBicrb orprrMaBHr MaKcrMarbHoi Mix[apoBoi viunocri (98% Bin viunocri

Oi"raMeHry), B[cokoi ecreTuqHoi r(ocri [oBepxHi (r,ra4rocri i po:Aiasuoi :,4aTrrocri) ra niniva.llrllanu
qacoBrM[ BknaAeFrrrMlr IIpE ii Bripo6r&rlTBi. Kpiv roro, BcraEoB,.reII ii pexru 3D {pyky, rKii,4a€

Moncrusicrr, ni,{ rac afl.rrrruoro $opr.aynauur 3D llrpo6ie kepyBar!, 3fiaqerrrMu Mexaqiqsux

gaaclrnocrefi i orpriMyBaru B 6axauux uicqax nporuo:otany uiunicrr. Tarox ekcfleprMeHTzullno

6yna rare.{ena Qopuyna po:paxyuxy Bncoatl [apy ai4nooro giauerpy Qillepn ercrpy.lepa, :a rroi
.{orprrMy€Tlcr 6aaaqc irix qacoBrrMr, BrrrparaMu na $opuleanu.a B[po6y, rxicrlo ii noBepxHi Ta

MCXAHTqI{I'MI:I BIACTI,iBOCT'M'I.

B po3Aini 4 npoaeleui .4ocnigxerur no Br3laqeHuro oco6nnBocrei c4yl.rypn, qpyl<r:'?Hrix

nepelBopeHb ra lMiH B,'racrl1Bocrei noniMepHrx MiKpoKoMn03xriB Ha ocHoBi norinaKrH,ry ra

TexHiqForo Byrneqro, a ra(ox clbopMoBafinx 
'Ia 

ii ocnoBi Sinauenria ra 3D Bupo6iB 3 Flr-rx, B

3ar.rexHocri Bi.{ BMicry HanoBriroBu"u 1i...1 %m). Haee4eri peay,rsrau KoMn'rorepHoro MorelrroBasnt

cerperoBaHrx cllcieM. rKi varorb xopoluy Bi,0noBiaHicrL no pelynblariB omr.uroi uir,?ocr<onil

peiurbrux 3pa3xiB. Iloka?ano, uo npr euicri Te\Ei'tnoro Byrneurc B Mexax p : 2,5...5 0/o6 e

MiKpokoMlo3rrax BiA6yBa€Tr,cr $opvyraaur He[epepBHoro (apKacy ejreKrpolposianoi 6a:ll
HanoBHoBaqa ra. eianogiluo. ix erexrponpoeianictb dD, npoxonurL nepro,rruiixli nopir. uo

clrrpoBol?riJ€Tlcr pbxr.rM 3pocraHu M 'ii 3saqer$ ,tDc:6,5x1010...3,33x10-3 CM/cM. ir pe:yalrar,

Aocrrnlro Bncoxi 3rraqerru enerrponpooi4nocri r $inauenrax d,rc : 9,98x10-3 Clr/cu npu ruicri
EaroBuloBaqa rp = 7 Yo.s. flor€3alo, u.lo 3 BBe,{eEBrM i 36inLneEHrM kinbKocri EanoBrroBa,{a y

MiryokoMno3xrax Bi,{6yeaerrcl :uiua ix crpyrqrpu ra reruoQi:nqHnx BracrriBocrei, ulo cBi,4!rr.trb |lpo

Qa:oei :ldnr y ro.]riaarcfllAuiii Marpnqi npu:6iaruensi r<onqerrrpaqii rexniqnoro s}Treqlo: p:l o%oo

go rp-l Voo6.Ilpu aocniaNer*ri :pa:rig na oAuoaicuri po:r.rr 6ylo auamero o6epueuy :ar<onouipnicrt

lHaqeHh lx vexatri,rHoJ viuHocri a aia ronuer rpauii rexHiqHoro Byr neuro e - il pieeHs rveHtxycn cr e

ueNax a = 57,9-..18,3 MIIa anr $i:raueuris M o = 34,2...4,'1 MIla gm 3D oupo6io.

y po3ri.'d 5 npoge,leni Aocri.qxeqn lo BrEEaqeEHrc oco6,uBocreii crpyrr;pr ra :lrin
Btacrr-rBocrei [oniMeprlrx sasorovno:rris Ha ocHoBi norinamfi4y ra HaHolracrruo( cpi6la, a raroN

clbopMoBaqrrx Ha ix ocHoBi +inaMerrriB ra 3D rlpo6is : rl'ix. 3a pe3yrbTaraMtr r(oMrr'brep!{oro

Mo,uejrroBaElur 6yro BcranoE eqo, uo npu si.{icri EanoBHrcBaqa 4 o/o,u".s noJiaarcflauii uarprui

Bi,[6yBaer6cr oopMyBaHHr nafi6inrs]oi nrorqi eQeKrr.rBEoi notepxti cpi6la, ocri-nrru npr 6inrurii

koEleHrpauii HaHo.racrrrroK B r(oM[o3rri cnocrepiraemcr HerafllBllri e$err }"Tropenna ix

araoueparie. Bi.qnosiAuicrb p*ynrralio (oMrlrtorepuoro MoAe.rrroBatrrr crpyrcrypi nanoxovnoruria

6y,ra niaroepaNeua cair,uravr rpaucraiciiiHoi eneKrponHoi Miteockonii.



Bapro ri,4:nau-na, trro aBTopoM 6yra po:po6nena rexlo,lorir o,qnocra"qiiinoro $opvyrarua
cpi6rouanonueurx Qiaalrenrie ig Hauo(ollnosrris. BcragoBreuo, rqo rrauokoMrro3rrru, rrci 6ynlr

orpuMaHi tI( unrxoM no[epeAH6oro teplroxildvnorci BiAEoBneEtrr ionio cpi6na B o6'€Mi floniMepHrx

nniBo( Ha ocEosi drHretuqHoro noailrepy - nolieralenilriuy (IUIA-4%"""Ag-IE1) ra na ocuoei

npnpolHoro noniMepy - xiro3aEy (flllA-47o"o"Ag-xiroaat), rar i urrrxoM repMoxiMiqHoro BillroBJleHHt

ionir Ag" r npoqeci ix nepepo6xr.r, vicrull ueraniqne cpi6no a croeuy o6'€Mi. flilrBep.qxeHHrM

ur,oMy 6 pel]n6rarr ul r.tpoKorq/ToBo I o po3cioBaHHr peHrreHiBcBkrr\ nponenio. flpooeleri

Aoc,riaNeuur na arnrvirpo6ry ra nporaeipycry arrreHicrs amHgHicrs nokata,tr,t B col(y

nepcnemuruicrr po:po6aenoi rexno:rorii Ta Eauo(oMno3rrriB Anr 3D 1pyry Brpo6iB Me,{s.lnoro

upH3HaqeHHt.

Cr)'rIiFb o6rp]'FroBanogri l|a]'r(oBnx no,'roxen6 rncnonrio i perouenaauii, cr[opuylroranrx y

nqcepraqii ra aocrosipuicru oaepxarrx perl.irsraria

O6rpylrroeasicrb Hay(oBrx rrolroxeHb, Br,tcHoBKiB i pe(oMeu,uauii, c$opvyasooarux y Ariceprauii

He cynepeqrrr! 3ara[EEoBiaoMr-rM Qitr.runa raxonolripsocrrM. flpeAcmBneEi Ha 3axricr Bl{cHoB(r, i

pekoMeqaauii llimBep,[xesi pe3yjt6TaraMr excnepruerrie. npr npoeeaeuni rKnx Blr(oplrcraHo cJFIacHe

o6ra,4HaHH, i ?aranbHonpHiiHrli Mero;xkr npoBeleHur aoc,riaNeHs noniMepHftx vareprarrrB. rr.r

peKoMen,[oBasi uixnapo4ruuu ra BiTq[3E r Mn cral lapraMn, :orpeua inSpa,reprory peecrpauilo

reMrreparypn npr 3D 41ui or4o6ia, 3D (oMfi'rorepFy ror'lorpa$in, rll'rpo(orq'roBe po3ciroBaEUr

peHTreHiBcbKHx npoveHiB. onrxqrry Ta e,'rerrpouny lrir<pocxonirc. eruiprcaaunr eaexrponpoeilnocri na

nocriiuorvy crpyui, lrexaui.rni goc:rilNeunr Ha o,anoBicr{ufi po3rrr ta luuaMi,rui nexaHi'ruti aua,!i3.

1u{epeuqiluy cKaH}Bar6Hy xaJropxMerpirc ra repvorpasiverprvrli ana,rir.

Orproraui ercnepuueuranr,rri lani o6po6nartll 3 Br.tr(opncranrrrM crarncrr-ttrnnx MeroAiB o6po6rctl

peJynbrariB Aoc,'riIxeH6. .I[ocrarHr o6rpyurooaricrr orpHMaHHx aBropoM 3aKoHoMipHocrei. BlrcHoBkiB

i pe(oMeH.qauiii niAaBepAXy€TEcr ix Blt3ltalirurM sa MixBapoAH]rx xonSepeaqirx 3 Marepia.'ro3HaBcrBa

nonivepiB. HaHore\Honoriii ra HaHovarepia,liB. tBaprcBaHHr i cnopianerur rexuoaorii. uosrx

varepia,ria i rexuoloriii rouqo.

HayKoBa HoBt,t tHa otepxarrx peryrurario noJrrrac y HacrynHoM]:

ABTopoM Bnepnle BcraHoBreHo] ruo [poqec 3D apyny au rexllojlorierc FDM Bnnr-rBae Ha Qa3oBy

crpylcrypy noniuepy:a paxyaox sri3rsi crpyr.rypltx neperBopeul a npoueci 3D Apyry, uo
cyTlpoBoltgrloTbct rlepexogov nonilamray 3 aMop(bHoro craqy y Qiaauerri y nanierpxcTaJriqHr{fi cTaH

y rdnqeBoMy Bnpo6i.

3a pesynbraravx KoMn,.leKcHtix locniDKeHb BcraHoMeHi 3akoHoMipHocri Bn,'luBy ocgoBHlx

napaMerpiB npoqecy FDM 3D ,{pF(y ra crpy(r}py ra BrracrrBocri orpuvaunx trpo6io is nodaaKruy,

rki 3a6e3neqyrorL MoxjrfiBicrb aArr'tBlloro Qoplryeanna 3D elrpo6io i3 [porHo3oBaHrMt

BJIACTI,lBOCT'MI:I,

BcraHoBreEi :arououipuocri BnrxBy ynopsAkoBano po:noai,renoro nir.aopotllipuoro

rtrcnepcsoro HafloBrrroBaqa (TexEiqgoro Byrneulo) B noairarr4usii Marpr.ui Ea Sopr"ryeann_r



eneKrponpoBi,qsoi !pa.:u r uixpoxovno:rirax, po3po6reHa rexno,roril $opul,laun-r eJteKrponpoBi.qHHx

Qi,ralreurio uaii ocuoBi Ta crBopeuo 3D Brrpo6r-I3 Hux.

Bnepure po:po6aeua rexuonorir Sopuyranur Qiaauemio Ha ocnoBi HauokoMno3lrriB 3

nonepe.BHbo Br{3HaqeHrM eSeKrr.iBHyM eMicroM s HboMy HaHopo3MipHoro cpi6,ra ra flBopeHo 3D

Brpo6u 3 E x 3 asrrMirpo6uoro ra npontoeipyclroto amtlouicrro.

no,loxeHur HaykoBoi HoBlr3Hn crlopuylrosaui :potyuilo i larouivuo, : po:rpurrau c;.ri y

BITCgOBI(aX.

Ilparrnvne rnaveunr po6or[ Ta BnpoBatltaeHHs petynbrariD.

flpaxmua uiunicrl a[cepmrliiHoi po6orr niATBepaxena aKmMl BnpoBa,qxenrnr po:po6lenro<

pexoodr ra napalrerpis 3D .{pyKy si,q iaiNHapo,uHoi Ha}'r@Bo-Aocjri,{Hoi ra6oparopii ADPOLCOM, TOB

(TTexHonodi" ra TOB <PII Yrpaira" npx Br.trotoBneHHi 3pa3(iB npoMxc,roBoi npoayr<uii. rxi nora:anr

rrcoxy etperrr.mnicrr. Po:po6leui Siaauearr uoxyrr 6yru rpakrnquoro :acrocoaaui arrr aaulrBHoro

Qoprryoauna QyrtxuiouarlIrro< lupo6io, sorpeMa 3 auTr-rMir(po6sorc m lporrBoBipycHorc amtBHicrrc n1t

oupiurennr HaraJrbHnx [po6ireM MeA[qHoi, xapgoBoi, cinbcbKorocfio.qapc6(oi ra 6yaiaenruoi rary:ei

lpoMlrc.loBocTl .

IIoBEora BlKnary ocnoemrx pery.rorariB poboru B HayKoB]rx OaxoBrx BriaanHqx.

Ocnorui p*ylrrau 4acepraqirinoi po6orr.r ,uocmruro unpor<o BlrcBiTneri :qo6y,raueu. Boan

o6roBoproBar[c6 na 14 vixnapogurx rou$epenuiax, a rakox 6yrr.t orry6nixotaui B 7 crarrrx y

EaykoBxx {ba,\oBrrx eu4anrnx (t rllix 3 crami ony6airoeani B 3a(oprorrurx rq?HanaxJ 3oxpeMa

raaprnrlo Ql, uo rxo,qrru,uo uiNuapoAnoi HaykoBoMerpa,iHoi 6a3u.{aH[x SCOPUS).

BlrcHoBKx arceprauii Bito6paxa1016 uaiisaxnteiui Ha]'KoBi Ta npaKTr,tqHi petynbrarh

suronaroi pooorr,urr BI'piIlIeIlI{ al{Tya,16Hoi Ha]ToBo-TexHi.rHoi 3alaqi, ulo rrojlrra€ y Bcra$oBneHHi

3aKosoMipEocrei BrrjrriBy npouecy ra napaueqrio 3D ,upyty sa rexnonorierc FDM Ha xapar(Tepucrwcl,

orpuuanux rupo6ia i: nonilarrlr,qy, po:po6[i rexnonorii m rouno:uruux nolilreprux Marepia-lig.ul,

a,urirnBnoro +opM)tsauua rupo6in : nporuo3oBaltllMu ra ab]aHrdliorjaalHr-tNrn snacrngocrrMn. B{cEoBrct

cibopuynhosaHo KoHKperHo ta noricHo. Bi,qnoeiauo 4o ruic ry alcepmuii.

3Micr ancepraqii i aoroper[epary iAenrnq{ufi. AnropeQepar ,uuceprauii nocrarHbo noBHo

BlrcBiflrc€ perlnr,rari.r. ruo HaBereHi B caMii anceprauii.

3ayraxenua ra rcouexTapi Ao Auceprauii:

l. Br6ip.!xt ltoc-'rilxeal caue no.rriruepy PLA Ha droni crpivxoro ncpexolv arpo6nrxir

Qilavenry na 6i:uur cyuacui no,riuepu (PETG, TPU) norpe6ye noxcrenru e po6ori.

2. He rteun BatcquBrrM napaMerpoM .qpyky, okpiu lrB!,qkocri, € npficltopeuHe, BerrqlHa

tl(oro rex Bn,rr4Bae Ha ,rac ra qricft, Ip)rxy, a MoxnrBo ii sa uiusicru riuueotx eupo6ie. Olrar. e

po6ori npt ,aocrilxeHHi an;rrey napaverpin trpyK) Ha sracruBocri elrpo6io. fiplrcKoperJurr He

Bpa\oBvFalocr.

3. He ,lo r<irqs spo3yMilro qt.l cnpaBe.{nl{Bo aBTop na3rlBae cibopruooaui 3D .upyrou aonarxr.r

.4nr MexaHiqrlllx Br.rnpo6yBaFB Brrpo6aME.



4. IJitr(oMr'lorepEoro

Microsoft Visual Studio Community

po6ori He B(a3aHo.

5. 3ararEEoBiaoMo, ruo po3no,{iJr renroBoro rroJrr Ha repMorpa+i.rHoMy 3o6paxeHi HanptMy

:aaexun nia r<oe+iuienry aian:epxa,rennr nooepxd. Ha ycix xaeeAeunx e po6ori :o6paxeHHtx IratBHi

06'€m& 3 pi:uuuu roeQiuieuraMri Bia{3ep(alreHur. lxuM qlruov aoBo4Jrr6ct npaenauicrl

BfMiproBafi rr TeMleparyp?

6. B aerrrx qacrufiax po6ofir olpxMaui

3ok?eMa,aocriaxeHnr ja,4onovoforo,4rrHaMiqHoro

3r{aqer$ TarfeHca ryTa MexaEitrE x rrpar (ra6a.

He,qocTaTHbo.

7. B aHorauirx aorope$epary siac).TEi rsrcqosi cnoBa, rlo! iMoBipHo, e rextliqlrolo

noMn,rKorc. ofl(i,rr,ror B aHorauirx axceprauii BoHx fipricylHi.

Bra:aui geloliru ra 3ayBaxeFHr Ee 3Merff,'ror6 3araJrEEoro Buco(oro piBHt po6or!i, salxoBoi

uilIEocri Ta 3EaqqMocri orprrMaErix pe3y"!6TariB.

3aranbruE E[cHoBoK. PoirryryTi Bxure pe3yftrarli ,lauorb niacraB[ BBoKarrlr, ruo rpeAcmBneHa

Ao 3axricry ,ur.rcepraqiiiEa po6om Maqo.roK O.fL e :aoeprueroto Ea]'I(oBo-,4ocni,qHolo po6ororo, tuo

nprrcBrqeEa or4inrenmo aKrya4,rroi HayKoBo-TexHi.iHoi 3alaqi 3i BcraHoEIeEItI 3,IraJILHIrx

3aKouoMipHocref BiDlnBy sa crpyq?y ra Bracnrrocri 3D rrlpo6in i: noairar uy npouecy ra napaverpio

FDV lD apyxy. porpo6ru rexrororii ra ourparHrr( Marepia.niB ir noniMepHD( KoMno3, nB .[rt aru4ltrBHor o

QopM)tsaslrr oyHKuioHarbFrrx Br.rpo6iB.

Ha:sa m :iricr ,lncepraqii Bi,unoBi,{aror6 rrac[opry cneuiuurErrocri 05.03.06 3aaprceannr ra

cnopi,[HeHi npouec, i rexuonor il. rx ra {opMyrolo cneuianbHocri. Tak i ra HanptvkaMx .aocni-uxeHb.

3a o6ctroM BIr(oHaBux aocai.qxeel, x uonn:uoto, Ha)al(oBoro ra lpaKT[.ruoro 3natrl,rMicrto

olepxaFrD( p*ylBraria ra i.x piBneM, npe.[craBrreE! .quceprauiiina po6ora eilnoeiAae Bt MoraM II. 9, 10

<Ilopr.4rry npucyaxeHHr Ea)'r(oBrix cryneHiBr uro.qo r{aHAurarcbKro( ancepraqii, a ii aBTop MacrcqoK

Oaura flasnieHa jacr).roByc np cy,DKeHHJr if HaykoBoro cryneM Karuu.uara lexHigHhx Ha$ 3a

cneuiaausicno 05.03.06 - 3eaproaaxru ra cnopiaremi npouecr i rexro,rorii.

OrDiuifisnii onoxenr,

perrop Hauionalluoro YEiBePct

<9epnirirclra norirexuixa>

MOIerroBaEHr 3AO6yBaq 3aCTOCyBaB [porpaMHe cePeAOBnrIe

2019. Arc 3a rKrrx nileH3ifin[x yMoB Borro 6yao urxopucrano r

pe3y,16TaTl, EocrTb,{ekrrapaTr'rBHrt xapaKrep,

MexaHiqHoro aEa,'ri3y,,ue 3MiHrc, rianpltKrla.q,

3.2. 3.4. 3.7). HaBe.4eHi. .!ne npoaHanijoBaHi

IOKTOp TeXr qHriX FayK! O.O. HoBoMJMHeqE


